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SUMMARY  
Background: The complications of untreated inguinal 
hernias are common surgical emergencies in adult 
Ghanaian men.  
Objective: To describe the epidemiology of strangu-
lated inguinal hernia in adult males in Kumasi.  
Method: From the hospital records the age and sex of 
all male adult patients treated for strangulated inguinal 
hernia were recorded at the Komfo Anokye Teaching 
Hospital(KATH), the University Hospital (UH), the 
Seventh Day Adventist Hospital (SDAH) and the Ku-
masi South Hospital (KSH) for the period January 
2007 to December 2011 inclusive. The total number of 
inguinal hernia repairs from all four facilities was also 
recorded. The annual incidence of strangulated inguinal 
hernia and the hernia repair rates were estimated using 
the 2010 population data.  
Results: Five-hundred and ninety-two   cases of stran-
gulated inguinal hernia were treated over the five years. 
The incidence of strangulated inguinal hernia was  
0.26%. A total of 2243 inguinal hernia repairs were 
performed and 26.4 % of these repairs were for stran-
gulation. The total number of inguinal hernia repairs 
averaged 77.3 repairs per 100 000 adult males per year 
and the elective repair rate was low at 0.9%.  
Conclusion: There is the need to increase the   levels 
of elective repair of inguinal hernia in Kumasi.  
 
Keywords: Strangulated inguinal hernia: incidence: 
inguinal hernia repair rates: adults: Kumasi.  
 
INTRODUCTION 
In our practice in Kumasi, strangulated inguinal hernia 
is a common cause of acute surgical admission for ab-
dominal emergency second only to abdominal pain.1 
Strangulated inguinal hernia is the most important 
cause of acute small bowel obstruction accounting for 
49% of the cases studied in Kumasi.2 Surgery for 
strangulation is associated with 5-10 fold increase in 
morbidity and mortality.3-4 Most (65%) of the inguinal 
hernia surgery output from Kumasi is for strangula-
tion.3 Complications that result from untreated strangu-
lated inguinal hernia are serious and life-threatening.5 
 Published data on epidemiology of inguinal hernia 
from Ghana is scanty. Over three decades ago Belcher 
and his colleagues reported that the prevalence of in-
guinal hernia in adult males in rural Ghana was 7.7%6.  
 
This paper reports the annual incidence of strangulated 
inguinal hernia in adult males in Kumasi. The inguinal 
hernia surgery output from Kumasi is presented to 
highlight the gap between the need for and output of 
surgery for inguinal hernia disease in Kumasi. The 
findings of the study are compared with previous pub-
lished data. It is expected that data obtained from this 
study should increase the level of awareness of a seri-




Sources of data and data collection 
 Kumasi metropolis is the second largest city in Ghana. 
It is located 250 kilometres north of Accra the capital 
city and has a population of 2,035,064.7 There are five 
health care facilities in Kumasi that offer surgical ser-
vices on daily basis: The largest is the Komfo Anokye 
Teaching Hospital (KATH). Data collection on stran-
gulated inguinal hernia began with the operating room 
log books. The information recorded was augmented 
and cross- checked with records of daily emergency 
admissions and discharge summaries from the wards. 
Data recorded included the numbers of operations per-
formed as well as the age and sex of the patients oper-
ated upon for all male adult patients admitted and treat-
ed for strangulated inguinal hernia.  
 
 In addition all cases of elective inguinal hernia repair 
operations were recorded. Similar data was obtained in 
the same manner from the University Hospital (UH), 
the Seventh Day Adventist Hospital (SDAH) and the 
Kumasi South Hospital (KSH) for the period January 
2007 to December 2011 inclusive.  
 
Data from four facilities were found usable and hence 
pooled together and analysed for numbers of operations 
performed and for  age-specific distribution of strangu-
 
 




lated inguinal hernia. The 2010 population data on 
Kumasi Metropolis including the population of adult 
men was obtained from the Ghana Statistical Services 
website. 7-8  
 
Data analysis and computations 
According to the Ghana Statistical Services the popula-
tion of males in Ghana is 12,024,845 and the popula-
tion of males aged 15 years and above is 7,225,901: the 
population of males 15 years and above constitutes 
60% of the total male population. The total population 
of males in Kumasi is 972,258 and 60% of 972,258 is 
583,354.8.  The population of adult males 15 years and 
above in Kumasi is, therefore, 583,354.8. The total 
number of inguinal hernia operations that were per-
formed during the study period and the proportion of 
the operations done for strangulated inguinal hernia 
from each health facility were determined. Using the 
estimates of   Belcher and his colleagues6 the preva-
lence of inguinal hernia in adult males in Kumasi was 
calculated as 44,917. 6: (7.7% of 583,354.8).  
 
The figure 44,917.6 was used as the denominator to 
calculate the incidence and the repair rates and the fig-
ure 583,354.8 was used as the denominator to calculate 
the output of inguinal hernia surgery from Kumasi ex-
pressed as the number of repairs per 100,000 adult 
males. The SPSS version 12 software was used to de-
scribe and analyse the data. 
 
RESULTS 
Incidence of strangulated inguinal hernia 
A total of 592 cases of strangulated inguinal hernia 
were seen and treated in adult males during the five 
years of the study in all four health facilities. Of the 
592 cases 469 or 79% were recorded at KATH, 94 or 
16% at SDA, 18 or 3% at UH and 11 or 2% at KSH. A 
total of 2243 inguinal hernia repairs were performed in 
adult males at all four facilities over the five years of 
the study (Table 1). The proportion of repairs that were 
performed for strangulation was 26.4% (Table 1).  
 
The age-group of peak incidence of strangulated ingui-
nal hernia was in the 25-29 followed closely by the 30-
34 age groups. Twenty-five percent of all the patients 
were aged between 25 and 34 years (Figure 1). The 
incidence of strangulated inguinal hernia   for each year 
of study is shown in Table 2. Over the five year -study  
period the average annual incidence of strangulated 
hernia was 0.26%. Less than 1% of adult males in Ku-
masi who have inguinal hernias reported with strangu-
lation during each year of the study period. 
Inguinal hernia Surgery Output in adult males 
Table 1 shows the number of inguinal hernia repairs 
(emergency and elective) performed in each health 
facility during the study period. 
  
Table 1 Distribution of elective and emergency repairs 
of inguinal hernia by to health facility 
 
Table 2 Strangulated Inguinal Hernia (SIH) in Adult 
males in Kumasi: 2007-2011 
Year  No. SIH  Incidence of 
SIH (%) 
 No. SIH per 
100,000 adult 
males. 
2007 142 0.32 24.5 
2008 142 0.32 24.5 
2009 89 0.19 15.5 
2010 113 0.25 19.5 
2011 106 0.23 18.3 
 
The proportion of elective to emergency repairs that 
were performed varied according to the health facility. 
At KATH half (50.5%) of the repairs were performed 
for strangulation. Over all 26.4 % percent of the repairs 
were done for strangulation. The inguinal hernia repair 
rates and output of inguinal hernia surgery during the 
study period are shown in Table 3. 
 
Table 3 Inguinal surgery output from Kumasi 2007-
200-11 
The figures in parenthesis are the numbers of inguinal hernia repairs. 
 
Trends Over Time 
The incidence of strangulated inguinal hernia did not 
reduce over the study period (Table 2) indicating that 
the rate of elective repairs was too low to produce a 











Total %  
Emergency 
KATH 459 469 928 50.5 
SDA 728 94 822 11.4 
UH 253 18 271 6.7 
KSH 211 11 222 5.0 








 Total repairs 
per 100,000 
adult males  
2007  0.52 (232)   0.83 (374)  64.5 
2008  0.74( 333) 1.05( 475)  81.9 
2009  0.78 ( 351)  0.98(440) 75.9 
2010  0.87(392)   1.12(505)  87.1 
2011  0.76(343)  1.0%(449) 77.4 
 
 





Figure 1 Distribution of patients with strangulated inguinal hernia by age 
 
DISCUSSION 
In Kumasi, cases of strangulated inguinal hernia  c in 
adult males were seen and treated in all major health 
facilities studied, (Table 1). The bulk of the workload 
of emergency repairs was at KATH where over three-
quarters (79%) of all cases of strangulated inguinal 
hernia were treated (Table 1). KATH is the only hospi-
tal in the Kumasi metropolis that has the human re-
source capacity and the required facilities to offer 24 
hours of surgical services.1 In a recent report on the 
epidemiology of acute appendicitis over half (64%) of 
all appendicectomies performed in Kumasi were at 
KATH.9 Similar findings were reported from Accra 
where over half of the cases of appendicectomies stud-
ied were performed at the Korle Bu Teaching Hospital 
(KBTH).10 There is a need to increase the capacity of 
all the hospitals in the metropolis to provide 24 hours 
of emergency surgical services. This will free the 
teaching hospitals to concentrate on teaching and train-
ing.  
 
Over a decade ago Ohene-Yeboah3,11 reported that over 
two -thirds of hernia repairs in adults at KATH were 
performed as emergency operations.  
In the present series 50.5% of inguinal hernia repairs at 
KATH were performed for strangulation Table 1.  
 
This figure when compared to the previous one of 65% 
shows a decrease. However it is still unacceptable that 
nearly half of the inguinal hernia repairs in KATH 
were performed for strangulation: an indication that not 
enough elective repairs are done in KATH. Over all the 
proportion of inguinal hernias that were repaired for 
strangulation in this study was 26.4% (Table 1). Simi-
lar figures have been reported from studies in Nigeria 
(25%)12, Sierra Leone (33%)13 and Uganda (76%)14. 
These findings all indicate that in Africa a large num-
ber of inguinal hernias present to hospital as emergen-
cies. In contrast reports from Europe and America indi-
cate that only 1-3% of hernias present to hospital as 
emergencies.15-16 This is an important difference in the 
epidemiology of inguinal hernia in Africa as compared 
to that in Europe.11  
 
The explanation for the differences in presentation of 
inguinal hernia is that the rate of elective repair of in-
guinal hernia in Ghana or Africa is too low as com-
pared with rates in Europe and America.  
Throughout the study period inguinal hernia repair 
rates remained low at less than 1% (Tables 2 and 3). 





































men in Ghana walk around with long- standing un-
treated inguinal hernias.15  
 
There are no previous studies in Ghana or Kumasi that 
report the reasons patients with inguinal hernia do not 
get an elective repair or why repair rates are so low. 
The current study was not designed to reveal these rea-
sons. One possible reason inguinal hernias are not re-
paired until strangulation occurs may be that patients 
are unable to access surgical care in the public or gov-
ernment health facilities for various reasons. Castro- 
Leal17 in a review of public spending on health care in 
Africa stressed on the impact of access and opportunity 
costs on decision making to access health care and 
Lavy and Germain18 found that halving the distance to 
public health facilities in Ghana increased their use 
among the population at large by an estimated 96%. . 
Distance to health facility and cost of travel are im-
portant factors in decision making to seek  surgical care  
for an inguinal hernia and can be a barrier to elective 
repair as was in the case Sierra Leon.13  
 
Grime and his colleagues recently published a review 
of barriers to surgical care in low –income and middle 
–income countries.19 Some of the key barriers were 
cultural such as fear of undergoing surgery, fear of 
anaesthesia and fear of bad or unfavourable outcomes 
as a result of surgery. There is a view that the efficien-
cy of a health service is the extent to which it is capa-
ble of reducing preventable emergencies, of which in-
guinal hernia complications (such as strangulation) are 
a very good example.20 It may be argued that whatever 
the reasons for adult males in Kumasi and beyond 
walking around with large untreated inguinal hernias 
the ability of the existing health care system to identify 
and address these reasons or barriers constitutes a 
measure of good performance and efficiency.20-21  
 
It is estimated that worldwide inguinal hernia repair 
rates vary from 100 to 300 per 100 000 population per 
year.16 There are no previous figures from Ghana. 
Grimes estimated that the inguinal hernia repair rate in 
district hospitals in Sub Saharan Africa was 30 per 100 
000 population per year22 and Beard confirmed this 
figure (in the estimate of inguinal hernia epidemiology) 
for  Ghana.23 In the current series an average of 77.4 
inguinal hernia repairs per 100 000 adult males in Ku-
masi per year is higher than estimated for rural Sub 
Saharan Africa and for Ghana. This is expected as cen-
tral hospitals and tertiary health facilities such as 
KATH perform many more operations as compared 
with district hospitals24. 
 
Over the five- year period of study the number of   pa-
tients treated for strangulated inguinal hernia changed 
very little (Table 2). The explanation here is that the 
number of elective repairs (77.4 per 100 000 adult 
males per year) and the elective repair   are too low to 
reduce the occurrence of strangulation.  
 
This study has some limitations that must be addressed. 
The authors acknowledge that there may be other 
health facilities in Kumasi where an occasional ingui-
nal hernia surgery is performed. These facilities were 
not captured in the current study. The exclusion of the 
figures from these facilities may produce an underesti-
mation of the numbers of operations.  
 
The prevalence of inguinal hernia in adult males in 
Kumasi is not known. The estimated prevalence based 
on data from previous studies from Accra may not be 
accurate for Kumasi. Also as a retrospective study poor 
documentation of the records in the theatres and wards 
is likely to lead to an underestimation. In spite of these 
limitations the results of the study remain valid as  the-
se  findings  reflect the current status of inguinal hernia 
surgery in Kumasi. A prospective study with careful 
documentation of data is needed. 
 
CONCLUSION 
In Kumasi strangulated inguinal hernia is a common 
surgical emergency in adult males. The output of in-
guinal hernia surgery in Kumasi is too low to prevent 
the occurrence of strangulation. Increased and sus-
tained efforts are needed to raise the current low levels 
of elective repair. It is expected that the health care 
system in Ghana will provide the necessary infrastruc-
ture including the required surgical capacity to meet 
the need of a common surgical disease.  
 
ACKNOWLEDGEMENTS 
The authors wish to acknowledge the contribution of 
Dr Walid Mohammed   of the SDA hospital in Kumasi. 
We   thank the theatre staff of the University and Ku-
masi South hospitals for their help in collecting the 
data used for this study. 
 
REFERENCES 
1. Ohene-Yeboah M. Acute surgical admissions for 
abdominal pain in adults in Kumasi. Ghana. ANZ 
J Surg 2006; 76: pg 898- 9037 
2. Ohene-Yeboah M, Addipah E,Gyasi-Sarpong K. 
Acute intestinal obstruction in adults in Kumasi. 
Ghana Medical Journal. June 2006: Vol.40 No.2, 
pp :8-13 
3. Ohene-Yeboah M. Strangulated external hernias in 
Kumasi. West Afri J Med 2003; 22(4):pp. 310-
313.  
4. Mathonet M, Mehinto D. Indications for inguinal 
hernia repair J Chir(Paris) 2007 Sep-Oct;144Spec 
No 4: 5s11-4 
 
 




5. Ohene-Yeboah M. Entero-Scrotal fistula in a Gha-
naian adult: a case report of the spontaneous rup-
ture of a neglected strangulated inguinal hernia. 
Hernia. 2011;15: 455-457. DOI 10, 1007/s1oo9-
101-0672-1. 
6. Belcher DW, Nyame PK,Wurapa FK. The preva-
lence of inguinal hernia in adult Ghanaian males. 
Trop Geo Med. 1978;30:39-43. 
7. 2010 Ghana Population and Housing Census 
(PHC) Final Results. Ghana Statistical Services 
May 2012. Population by District and Sex – 
Ashanti Region www.statsghana.gov 
.gh/docfiles/2010phc/2010_population_and_housi
ng_census_final_results.pdf.  
8. 2010 Ghana Population and Housing census (phc) 
Final Results. Ghana statistical services may 2012. 
selected age characteristics of the population. 
www.statsghana.gov.gh/docfiles/2010phc/2010_p
opultion_and_housing_census_final_results.pdf.  
9. Ohene-Yeboah M, Abantanga FA. The incidence 
of acute appendicitis in Kumasi Ghana. West Afr 
Med J. 2009; 28(2): 122-125 
10. Clegg–Lamptey JNA, Naaeder SB. Appendicitis in 
Accra: A contemporary appraisal. Ghana Med J 
2003; 37: 52-568. 
11. Ohene-Yeboah M, Abantanga F et Al. Some as-
pects of the epidemiology of external hernias in 
Kumasi Ghana. Hernia. 2009; 13: 529-532. 
12. AdesunkamiAR, Badmos TA, Salako AA. Groin 
hernias in patients 50 years of age and above . Pat-
tern and outcome of mamngement of 250 consecu-
tive patients. West Afr J Med 2000; 19: 142-147.  
13. McConkey SJ. Case series of acute abdominal 
surgery in rural Sierra Leone World J Sur 2002; 
26: 509-513. 
14. Odula PO, Kakande I. Groin hernia in Mulago 
Hospital Kampala East and Central Afr J Surg 
2004; 9: 48-52  
15. Sanders DL, Porter CS, Mitchel KCD, Kingsnorth 
AN. A prospective cohort study of comparing the 
African and European hernia. Hernia 2008; 12: 
527-529 
16. Bay-Nielsen M, Kehlet H, Strand L, MalmstromJ, 
Andersen F. WaraP et all. Quality assessement of 
26,304 herniorrhaphies in Denmark: a prospective 
nationwide study Lancet 2001; 358: 1124-1128. 
17. Castro –Leal F, Dayton J, Demery L, Mehra K. 
Public spending on health care in Africa: do the 
poor benefit? Bulletin of WHO,2000,78 (1) pg 66-
74 
18. Lavy V, Germain Jm. Quality and cost in health 
care choice in developing countires. Washington,, 
DC, World Bank,1994( unpublished document). 
19. Grimes CE, Bowman KG, Dodgion CM, Lavy 
CBD. Systematic review of barriers to surgical 
care in low-income and middle –income countries. 
World J Surg 2011; 35: 941-950. 
20. Allen PIM, Zager M, Goldman M. Elective repair 
of groin hernias in the elderly Br J Surg 1987; 74: 
987 
21. Ellis H. Intestinal obstruction. New York; Apple-
ton- Century and Crofts, 1982: 175 
22. Grimes CE, Law RSL, Borgstein ES, Mkandawire 
NC, Lavy CBD. Systematic review of met and 
unmet needs of surgical disease in rural sub-
Saharan Africa. World J Surg 2012; 36: 8-23. 
23. Beard JH, Oresanya LB, Ohene-Yeboah M, Dicker 
RA,Harris HW. Characterizing the global burden 
of surgical disease: A method to estimate inguinal 
hernia epidemiology in Ghana. World J Surg  
2013;37(3): pg 498-503 
24. Abantanga FA, Hesse AJ, Sory E, Osen H, Choo 
S, et al. Policies for improving access to and quali-
ty of essential basic surgical care at district hospi-
tals in Ghana. Post Grad Med J Ghana 2012; 1(1): 
3-8 ✪ 
 
 
